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(54) INHALATION MEDIC ATOR AND METHOD OF USING THE SAME 

(57) A suction piece (1) is provided with an inhaling 
port (3) and a holder housing member (2). A capsule 
holder (6) is provided with a capsule housing bore (7), 
axially extending ventilation passages (8, 8), and pin 
insert holes (10, 11) communicating with these ventila- 
tion passages (8) and extending in the radial direction. 
When a capsule (17) is held in the capsule housing bore 
(7) with pins (16) inserted in the pin insert holes (10, 11), 
through bores (H t H, ...) are formed in the capsule (17). 
When a patient inhales medicine with the pins (16) of a 
boring unit (14) returned to the suction piece (1), the 
medicine can be transferred to the lungs of the patient 
reliably and efficiently owing to the air current. 
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Description 

FIELD OF THE INVENTION 

This invention relates to an inhaling type medicine 
administering device, for example, suitable to be used 
for administering granular medicine into lungs under 
breathing-in action of a patient, and a using method 
thereof. 

BACKGROUND TECHNIQUE 

In general, as methods for administering medicine 
to the lungs of an asthma patient or the like, there are a 
method of injecting liquid medicine, a method of causing 
the patient to inhale the medicine by using a liquid aer- 
osol sprayer, a method that the patient inhales fine gran- 
ules (having a grain size of, for example, from 5 to 10 
ftm) filled in a capsule by breaking the capsule, and the 
like. 

Of these medicine administering methods for the 
asthma patient, the method that the patient inhales the 
granular medicine filled in the capsule is carried out as 
follows: The asthma patient holds in hand an inhaler 
through which the granular medicine is inhaled; installs 
the capsule in the inhaler; breaks the capsule with a per- 
forating needle; and inhales the granular medicine 
through an inhaling opening. 

However, the inhaler employed in a capsule type 
device according to a conventional technique is arranged 
such that only one or two holes are formed in the capsule, 
and therefore the shape of the hole upon formation does 
not become constant, so that there arise problems in 
which the medicine cannot be sufficiently inhaled. 

Additionally, according to the breaking shape and 
the area of the hole formed in the capsule, there arise 
problems in which a large amount of the granular medi- 
cine is left in the capsule thereby causing lack of uniform- 
ity in ejection amount (inhaling amount of the patient) of 
the medicine. 

Further, there are problems in which, for example, 
the capsule unavoidably drops if the capsule is installed 
upside down in the inhaler, and it is difficult to take the 
capsule out of the inhaler after the capsule has been 
used since the structure of the inhaier is insufficient. 

DISCLOSURE OF THE INVENTION 

The present invention has been made in view of the 
above-mentioned problems encountered in the conven- 
tional technique and is intended to provide an inhaling 
type medicine administering device by which a whole 
amount of granular medicine in a capsule can be effec- 
tively administered into the lungs of a patient, and a using 
method therefor. 

An inhaling type medicine administering device of 
the present invention comprising a medicine administer- 
ing device main body having an end serving as a capsule 
accommodating hole, and the other end serving as an 



inhaling mouth, an air flow passage formed axially in the 
medicine administering device main body, a pair of pin 
insertion holes located on opposite sides of the above- 
mentioned capsule accommodating hole and formed 
s diametrically in the above-mentioned medicine adminis- 
tering device main body so as to be respectively in com- 
munication with inflow-side and outflow-side of the air 
flow passage, and a perforator having pins which are 
arranged to be inserted through the respective pin inser- 
10 tion holes toward the capsule in order to form holes in 
the capsule in a state to be accommodated in the above- 
mentioned capsule accommodating hole. 

Accordingly, first the capsule is accommodated 
within the capsule accommodating hole of the medicine 
is administering device main body, and subsequently the 
pins of the perforator are inserted respectively into two 
pin insertion holes. The holes formed in the capsule filled 
with the granular medicine by the pins of the perforator 
are arranged to allow the inflow-side of the air flow pas- 
20 sage to be in communication with the inside of the cap- 
sule through the pin insertion hole, and to allow the inside 
of the capsule to be in communication with the outflow- 
side of the air flow passage. Under this condition, when 
the patient inhales air through the inhaling mouth, air 
25 flows from the inflow-side of the air flow passage the 
pin insertion hole -» the inf low-side hole in the capsule 
the inside of the capsule -» the outflow-side hole in 
the capsule -> the pin insertion hole the outflow-side 
of the air flow passage -» the inhaling mouth, and flows 
30 to the lungs through the mouth, the trachea and the like 
of the patient. At this time, when air penetrates through 
the inflow-side hole in the capsule and is discharged 
through the outflow-side hole, the medicine filled in the 
capsule is spread and mixed in the discharging air, so 
35 that the medicine can be administered into the lungs of 
the patient under the action of air ejected from the inhal- 
ing type medicine administering device. 

Air in the air flow passage is bifurcated into an inflow 
line of the inflow-side of the air flow passage -» the pin 
4o insertion hole -> the inside of the capsule and into an 
outflow line of the intermediate air flow passage — > the 
outflow-side of the air flow passage through which line 
air flows out to the inhaling piece, so that a flow from the 
capsule is formed at a portion at which the flows are com- 
45 bined with each other thereby making possible to dis- 
perse air from the capsule thus making possible to 
readily carry the medicine within the capsule. 

Additionally, a pair of the air flow passages commu- 
nicating with the respective pin insertion holes are 
so formed diametrically opposite to each other. As a result, 
when air flowing through the respective airflow passages 
penetrate into the capsule, air flows in through the dia- 
metrically located pin insertions holes, so that air flows 
from the diametrically opposite sides collide with each 
55 other within the capsule thereby causing the granular 
medicine to be mixed into air. 

Further, the medicine administering device main 
body is constituted of the inhaling piece and the capsule 
holder which are arranged to be detachable, and there- 
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fore rt is possible to readily remove pieces produced dur- 
ing formation of the holes in the capsule and the adhered 
medicine. 

Furthermore, the air flow passage is reduced in 
diameter at its portion between the inflow-side pin inser- s 
tion hole and the outflow-side pin insertion hole, and 
therefore air flowing from the one end to the other end 
of the air flow passage can be preferentially guided 
through the pin insertion hole into the capsule, and the 
flow speed of air during flowing from the inflow-side to io 
the outflow-side is raised, so that such air is combined 
with the medicine sucked out through the outflow-side 
pin insertion hole, thereby improving a discharging 
effect. 

On the other hand, the capsule is accommodated is 
within the capsule accommodating hole of the medicine 
administering device main body, and subsequently the 
pins of the perforator are inserted respectively into two 
pin insertion holes. The holes formed in the capsulefilled 
with the granular medicine by the pins of the perforator 20 
are arranged to allow the inflow-side of the air flow pas- 
sage to be in communication with the inside of the cap- 
sule through the pin insertion hole, and to allow the inside 
of the capsule to be in communication with the outflow- 
side of the air flow passage. Under this condition, when 25 
the patient inhales air through the inhaling mouth, air 
flows through the inflow-side air flow passage -» the pin 
insertion hole -> the inflow-side hole in the capsule 
the inside of the capsule -» the outflow-side hole in the 
capsule the pin insertion hole -» the outflow-side air 30 
flow passage -» the inhaling mouth, and flows to the 
lungs through the mouth, the trachea and the like of the 
patient. At this time, when air penetrates through the 
inflow-side hole in the capsule and is discharged through 
the outflow-side hole, the medicine filled in the capsule 35 
is spread and mixed in the discharging air, so that the 
medicine can be administered into the lungs of the 
patient under the action of air ejected from the inhaling 
type medicine administering device. 

Air flown in through the air flow passage flows in a 40 
line of the inflow-side airflow passage ->the pin insertion 
hole -» the outflow-side airflow passage inside the cap- 
sule, and therefore whole of inhaled air from the inflow- 
side airflow passage can be flown to the outflow-side air 
flow passage so that the medicine within the capsule can 45 
be readily carried even under a weak sucking force. Addi- 
tionally, the inflow-side air flow passage and the outflow- 
side air flow passage which are respectively in commu- 
nication with the respective pin insertion holes are 
formed diametrically opposite to each other. Accordingly, so 
when air penetrates into the capsule from each inflow- 
side air flow passage, air flows in through the diametri- 
cally located pin insertion holes, so that respective air 
flows from the diametrically opposite sides collide with 
each other within the capsule and are spread thereby ss 
causing the granular medicine to be mixed in air. This 
spread air is discharged through air outflow-side air flow 
passage. 



Further, by providing an auxiliary air flow passage, 
the patient can strongly inhale air thereby making air 
inhaling easy. 

Additionally, by inserting a needle in a small diame- 
ter hole, the capsule can be readily extracted from the 
capsule accommodating hole. 

Furthermore, a concrete using method of this inhal- 
ing type medicine administering device comprises 
inserting a capsule holder in the holder accommodating 
section of the above-mentioned inhaling piece, aligning 
outside pin insertion holes formed in the above-men- 
tioned inhaling piece respectively with inside pin inser- 
tion holes formed in the capsule holder so as to constitute 
an inflow-side pin insertion hole and an outflow-side pin 
insertion hole, inserting the pins of the perforator respec- 
tively through the pin insertion holes from a side surface 
of the inhaling piece under this condition so as to form 
through-holes in the capsule, and thereafter drawing out 
the above-mentioned perforator to a position at which a 
tip end section of each pin is positioned in the above- 
mentioned outside pin insertion hole. By this, a prepara- 
tion for inhaling is completed. Accordingly, it is made pos- 
sible to simply and readily use the inhaling type medicine 
administering device by the patient so that the medicine 
administering device is high in practicality. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is an exploded perspective view showing an 
inhaling type medicine administering device accord- 
ing to a first embodiment; 

Fig. 2 is a vertical sectional view showing an inhaling 
piece in Fig. 1 ; 

Fig. 3 is a bottom view of the inhaling piece as 
viewed from the bottom face side; 
Fig. 4 is a vertical sectional view of a capsule holder, 
taken in the direction of arrows along the line IV-IV 
of Fig. 6; 

Fig. 5 is a vertical sectional view of the capsule 
holder, taken in the direction of arrows along the line 
V-V of Fig. 6; 

Fig. 6 is a bottom view of the capsule holder, as 
viewed from the bottom face side; 
Fig. 7 is a vertical sectional view showing a state in 
which capsule is to be accommodated in a capsule 
accommodating hole of the capsule holder; 
Fig. 8 is a vertical sectional view showing a state in 
which the pins of a perforator are inserted into pin 
insertion holes after the capsule has been accom- 
modated in the capsule accommodating hole; 
Fig. 9 is a vertical sectional view showing a state in 
which holes have been formed by inserting the pins 
into the pin insertion holes; 
Fig. 10 is an enlarged vertical sectional view show- 
ing flow of air generated during inhaling; 
Fig. 1 1 is a vertical sectional view of the inhaling type 
medicine administering device according to a sec- 
ond embodiment, showing a state in which the per- 
forator has been removed; 
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Fig. 12 is a vertical sectional view showing the cap- 
sule holder in Fig. 1 1 ; and 

Fig. 13 is an enlarged vertical sectional view show- 
ing flow of air generated during inhaling. 

5 

THE BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

Hereinafter, embodiments of the present invention 
will be discussed in detail with reference to Figs. 1 to 1 3. 10 

Figs. 1 to 10 show a first embodiment of the present 
invention. In the drawings, 1 designates an inhaling piece 
which constitutes the main body of a medicine adminis- 
tering device and cylindrically formed of a material des- 
ignated by the Drugs, Cosmetics and Mecfical is 
Instruments Act. As shown in Figs. 2 and 3, the inhaling 
piece 1 includes at its one end side (inflow side) a holder 
accommodating section 2 which is formed thick to keep 
therein a capsule holder 6 which will be discussed after, 
an inhaling mouth 3 which is formed tapered toward the 20 
other end side (outflow-side) thereof, and a flange sec- 
tion 4 located between the inhaling mouth 3 and the 
holder accommodating section 2 and formed at the outer 
peripheral side thereof, in which the inhaling mouth 3 is 
formed at its inner diameter side with an outflow passag e 25 
5. Additionally, the above-mentioned holder accommo- 
dating section 2 is formed with first pin insertion holes 
10A, 1 1A which are formed axially separate from each 
other and only at a diametrical one side which holes 1 0A, 
11 A constitute respectively parts of pin insertion holes 30 
10, 1 1 which will be discussed after. A circular depres- 
sion 2A is formed between the first pin insertion holes 
10A, 11 A. 

6 designates a capsule holder which constitutes in 
combination with the inhaling piece 1 the medicine 35 
administering device main body. The capsule holder 6 is 
formed columnar and formed at its one end face with an 
annular stopper section 6A by which the capsule holder 
6 is positioned in the capsule accommodating section 2. 

Here, the inside structure of the above-mentioned 40 
capsule holder 6 will be explained with reference to Figs. 
4 to 6. 

In the drawings, 7 designates a capsule accommo- 
dating hole located at the central section of the capsule 
holder 6 and formed axially. The capsule accommodat- 45 
ing hole 7 is arranged such that a capsule 1 7 which will 
be discussed after is to be inserted into the capsule 
accommodating hole from the opened one end side of 
the capsule accommodating hole. 

8, 8 designate respectively totally two air flow pas- so 
sages formed axially piercingly in the capsule holder 6. 
The respective air flow passages 8 are diametrically 
opposite to each other as shown in Fig. 4. Additionally, 
the air flow passages 8. 8 are in communication with the 
pin insertion holes 10. 1 1 which will be discussed after. 55 
Each air flow passage 8, 8 includes a large diameter 
inflow-side air flow passage 8A which extends from its 
one end to a position communicating with the inflow-side 
pin insertion hole 10, a small alameter orifice passage 



8B which extends between the inflow-side pin insertion 
hole 10 and a position communicating with the outflow- 
side pin insertion hole 1 1 , and a large diameter outflow- 
side air f tow passage 8C which extends from the outflow- 
side pin insertion hole 1 1 to the other end thereof. 

9. 9 designate respectively totally two auxiliary air 
passages which are formed axially piercing at positions 
which shift by an angle of 90 degrees from the respective 
air flow passages 8. Each auxiliary air flow passage 9 
has the same diameter throughout its length and is 
formed axially piecing from one end to the other end of 
the capsule holder 6. 

10, 1 1 (See Fig. 7) designate respectively the inflow- 
side pin insertion hole and the outflow-side pin insertion 
hole which are located at the axially opposite sides of the 
capsule accommodating hole 7 and located to pierce 
respectively the two inflow-side portions and two outflow- 
side portions of the air flow passages 8. Each pin inser- 
tion hole 10 (1 1) includes the outside pin insertion hole 
1 0A (1 1 A) formed at the diametrical<Jirection side of the 
holder accommodating section 2 of the inhaling piece 1 , 
and the inside pin insertion holes 10B, 10B (11B f 11B) 
which are in communication with the outside pin insertion 
hole 10A (11 A) and formed straight to extend diametri- 
cally through the capsule accommodating hole 7 of the 
above-mentioned capsule holder 6. 

12 designates a tapered surface formed at one end 
face of the capsule holder 6. 1 3 designates a small diam- 
eter hole which is formed at the center of the other end 
face of the capsule holder 6 and in communication with 
the above-mentioned capsule accommodating hole 7. 

Next, in Fig. 1, 14 designates a perforator for forming 
holes in the capsule 1 7. The perforator 1 4 includes a sup- 
port section 15, and pins 16, 16 which project from the 
support section 15 and are separate from each other by 
a distance dimension same as that between the above- 
mentioned respective pin insertion holes 10, 1 1, the tip 
end of each pin being formed as a conical hole formation 
section 16A. Additionally, when each pin 16, 16 is 
inserted into the above-mentioned pin insertion hole 10, 
11. its hole formation section 16A passes through the 
outside pin insertion hole 10A, 11A the inside pin 
insertion hole 10B, 11B — » the capsule accommodating 
hole 7 -> the inside pin insertion hole 10B, 11 B and 
comes into contact with the inside surface of the holder 
accommodating section 2. As shown in Fig. 9, when 
each hole formation section 16 passes through the cap- 
sule 17 in the capsule accommodating hole 7, through- 
holes H, H, .. . are formed in the capsule 1 7 without break- 
ing the capsule 17. 

Further, 17 designates the capsule in the shape of 
a long cylinder which capsule is filled with granular med- 
icine. 

The above-mentioned support section 15 is formed 
with a circular depression 1 5A which is located at a posi- 
tion opposite to the depression A formed in the above- 
mentioned holder aax>mmodating section 2. 

The inhaling type medicine administering device of 
this embodiment is arranged as discussed above. Sub- 
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sequently, discussion will be made on a preparing action 
up to a time at which the patient inhales the medicine, 
and on airflow within the inhaling type medicine admin- 
istering device during inhaling, with reference to Figs. 7 
to 10. 

First, the capsule holder 6 is inserted into the holder 
accommodating section 2 of the inhaling piece 1 through 
the one end side of the holder accommodating section 
2 , and inserted until the stopper section 6A of the capsule 
holder 6 comes into contact with the one end side of the 
holder accommodating section 2. In this case, the out- 
side pin insertion holes 10A, 11 A formed in the inhaling 
piece 1 are respectively aligned with the inside pin inser- 
tion holes 1 0B, 1 1 B formed in the capsule holder 6 so as 
to form the inflow-side pin insertion hole 10 located at 
the one end side and the outflow-side pin insertion hole 
1 1 located at the other end side. 

Under this state, as shown in Fig. 7, the capsule 1 7 
is inserted into the capsule accommodating hole 7 
through one end of the hole 7 to be accommodated 
therein. An end face of the capsule holder 6 is formed 
into a tapered surface 12, and therefore the capsule 17 
can be readily guided into the capsule accommodating 
hole 7. 

Further, under a state in which the capsule 17 has 
been accommodated in the capsule accommodating 
hole 7 as shown in Fig. 8. the pins 16 of the perforator 
14 are respectively inserted into the pin insertion holes 
10,11 from the side surface of the inhaling piece 1 . 

Then, the hole formation section 16A of the above- 
mentioned each pin 1 6 is passed through the outside pin 
insertion hole 10A, 1 1 A -» the inside pin insertion hole 
10B, 1 1B -» the capsule accommodating hole 7 -» the 
inside pin insertion hole 1 0B, 1 1 B ( and comes into con- 
tact with the inside surface of the holder accommodating 
section 2 (See Fig. 9). At this time, when each hole for- 
mation section 1 6A passes through the capsule accom- 
modating hole 7, four through-holes H. H, ... are securely 
formed in the capsule 1 7 accommodated in the capsule 
accommodating hole 7. 

After the four through-holes H have been thus 
formed in the capsule 17, each pin 16 is returned to its 
position at which its hole formation section 16A is posi- 
tioned within the outside pin insertion hole 10A, 11 A as 
shown in Fig. 10 when the patient inhales the medicine. 

Next, discussion will be made on air flow within the 
inhaling type medicine administering device and on 
movement of the medicine during a time in which the 
patient inhales the medicine, with reference to Fig. 10. 

First, when the patient holds the inhaling mouth 3 in 
the patient's mouth and breathes in, air flows into the 
inhaling type medicine administering device through the 
respective air flow passages 8, 9. Then, the flow of the 
air in the auxiliary air flow passages 9. 9 not shown in 
Fig. 10 flows from their one end to the other end and 
flows into the outflow passage 5. 

Additionally, in the air flow passages 8, 8 shown in 
Fig. 10, air is sucked from the inflow-side air flow pas- 
sages 8A, 8A as indicated by arrows a, a. This air is bifur- 



cated into the small diameter orifice passage 8B, 8B and 
into the inside pin insertion hole 10B, 10B as indicated 
by arrows b. b and arrows c, c. Air which preferentially 
flows from the large diameter inflow-side air flow pas- 

5 sage 8A, 8A as indicated by the arrows c, c flows into the 
capsule accommodating hole 7 through each inside pin 
insertion hole 10B. Since the through-holes H, H have 
been already formed in the capsule 17, air penetrates 
into the capsule 1 7 through the through-holes H. 

10 At this time, the respective inside pin insertion holes 
10B are formed opposite to each other, and therefore air 
penetrating in the capsule 1 7 and indicated by the arrows 
C c collide with each other thereby generating turbulence 
indicated by arrows d, d within the capsule 1 7. Under the 

is action of this flow indicated by the arrows d, d, the gran- 
ular medicine is compulsorily spread thereby causing the 
medicine to be securely mixed in air. 

Concerning flow indicated by arrows e, e and flowing 
out of the capsule 1 7, the amount of flow penetrating into 

20 the capsule 17 as indicated by the arrow c constitutes 
the flow discharged from the capsule 1 7, thereby improv- 
ing a discharge effect Additionally, under the action of 
the flow of air which flows through the orifice air flow pas- 
sage 8B, 8B as indicated by the arrows b, b upon being 

25 diverged from the above-mentioned flow indicated by the 
arrow c, flow (indicated by arrows e, e) are compulsorily 
generated in the inside pin insertion hole 1 1 B, 1 1 B and 
the outflow-side air flow passage 8C, 8C. 

Since the medicine has been mixed in air of flow indi- 

30 cated by arrows f, f within the capsule 1 7, the medicine 
within the capsule 17 is dispersed by flow indicated by 
the arrows e, e and reaches through the inhaling mouth 
3 to the inside of the mouth of the patient, and then 
reaches through the trachea to the lungs of the patient 

35 under the action of flow indicated by arrows g, g, ...inthe 
outflow passage 5, thus making possible to securely 
administer the medicine mixed in air into the lungs. 

Thus, in the inhaling type medicine administering 
device according to this embodiment, since the pin inser- 

40 tion holes 1 0. 1 1 are formed to be located at the opposite 
end sides of the capsule accommodating hole 7, the 
through-holes H, H, ... can be securely formed in the cap- 
sule 17 with the hole formation section 16A of each pin 

16 by inserting the pin 16, 16 into the pin insertion hole 

45 10,11. 

Additionally, air in the air flow passage 8, 8 flows 
through the inflow-side pin insertion hole 10 and the 
through-holes H into the capsule 1 7, and makes possible 
to cause air mixed with the medicine within the capsule 

so 1 7 to be sprayed from the inhaling mouth 3 through the 
outflow-side pin insertion hole 1 1 and the air flow pas- 
sage 8, 8, thereby making possible to cause the medi- 
cine in the capsule 17 to be administered into the lungs 
of the patient. As a resuft. administering the medicine to 

55 the patient can be effectively accomplished. 

Further, the inside pin insertion holes 10B, 10B of 
the inflow-side pin insertion hole 10 are formed along a 
straight line so that air flows penetrating into the capsule 

17 through the inside pin insertion holes 10B, 10B, of air 
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flows from the inflow-side air flow passages 8A, 8A col- 
lide with each other. Under this collision, turbulence is 
generated within the capsule 17 thereby spreading the 
medicine in the capsule 17 thus effectively mixing the 
medicine in air. By this, the medicine in the capsule 17 
can be effectively released from the inhaling mouth 3. 

Furthermore, since each airflow passage 8 includes 
the small diameter air flow passage 8B. 8B which 
diverges from the inflow-side pin insertion hole 10 and 
from the outflow-side pin insertion hole 11, a large 
amount of air can be preferentially flown to each inside 
pin insertion hole 10B by virtue of each orifice air flow 
passage 8B, and additionally flow of air flowing from each 
inside pin insertion hole 1 1 B to each outflow-side airflow 
passage 8C is formed thereby making possible to 
securely spray air mixed with the medicine. 

The medicine administering device main body 
according to this embodiment is constituted of the inhal- 
ing piece 1 and the capsule holder 6 which are arranged 
to be detachable, and therefore it is possible to easily 
accomplish cleaning to remove pieces produced during 
formation of each through-hole H in the capsule 17 and 
the adhered medicine by disassembling the main body. 
Additionally, the capsule 17 can be easily extracted by 
inserting a needle into the small diameter hole 13. 

Additionally, by providing the auxiliary airflow pas- 
sages 9. 9 separate from the air flow passages 8. 8 
through which air mixed with the medicine flows, the 
patient can strongly inhale a large amount of air as com- 
pared with a case of inhaling air through narrow air flow 
passage, thereby facilitating inhaling of air thus reducing 
a patients burden to inhale air. 

Next, a second embodiment according to the 
present invention is illustrated in Figs. 1 1 to 13. The fea- 
ture of this embodiment resides in cancelling the small 
diameter orifice air flow passages 8B, 8B located at the 
intermediate sections (between the pin insertion holes 
1 0, 1 1 ) of the air flow passages 8, 8 formed in the axial 
direction of the capsule holder 6 in the f irst embodiment 
The same reference numerals are assigned to the same 
constituting elements in the above-mentioned first 
embodiment in order to omit their explanation. 

21 in the drawing designates the capsule holder 
which is applied to this embodiment in place of the cap- 
sule holder used in the first embodiment The capsule 
holder 21 is formed with the capsule accommodating 
hole 7, the inside pine insertion holes 10B, 11B, 10B, 
1 1 B, and the like as same as the capsule holder 6 in the 
first embodiment, in which the same reference numerals 
are assigned to the same constituting elements in order 
to omrt their explanation. 

Thus, in the capsule holder 21 applied to this embod- 
iment a pair of inflow-side air flow passages 22, 22 are 
located diametrically opposite to each other, and a pair 
of outflow-side air flow passages 23. 23 are located dia- 
metrically opposite to each other, in place of a pair of the 
air flow passages 8. 8 discussed in the first embodiment 
Each inflow-side airflow passage 22 is in communication 
with each inside pin insertion hole 10B, while each out- 



flow-side air flow passage 23 is in communication with 
each inside pin insertion hole 1 1B. 

In other words, each air flow passage 8 in the first 
embodiment is constituted of the inflow-side air flow pas- 

s sage 8A. the orifice air flow passage 8B and the outflow- 
side air flow passage 8C. However, in this embodiment, 
the inflow-side air flow passages 22, 22 are communi- 
cated with the capsule accommodating hole through the 
respective inflow-side inside pin insertion holes 10B, 

io while the outflow-side air flow passages 23, 23 are com- 
municated with the capsule accommodating hole 7 
through the respective outflow-side inside pin insertion 
holes 1 1 B. Thus, in this embodiment, the orifice air flow 
passages 8B in the first embodiment are omitted. The 

is capsule holder 21 is formed at its one end face with a 
stopper section 21 A. 

Also with the thus arranged inhaling type medicine 
administering device of this embodiment administering 
the medicine to the patient can be easily accomplished 

20 similarly to that in the first embodiment 

In the inhaling type medicine administering device 
of this embodiment, the inflow-side airflow passage 22 
and the outflow-side air flow passage 23 which are not 
communicated with each other in axial direction are 

25 formed in place of the air flow passages 8. 8 in the first 
embodiment, and therefore airflow and movement of the 
medicine within the inhaling type medicine administering 
device at the time when the patient inhales the medicine 
are as shown in Fig. 13. 

30 In other words, when the patient holds the inhaling 
mouth 3 in the patient's mouth and breathes in, airflows 
into the inhaling type medicine administering device 
through the respective air flow passages 22 and the 
respective auxiliary air flow passages 9. Then, the flow 

35 of the air in each auxiliary air flow passage 9 flows from 
its one end to the other end and flows into the outflow 
passage 5. 

Additionally, in airflow in the inflow-side airflow pas- 
sages 22, 22, air is sucked from the inflow-side air flow 

40 passages 22. 22 as indicated by arrows a, a. This air 
flows through the inflow-side inside pin insertion holes 
10B, 10B in the directions indicated by arrows b, b and 
flows into the capsule accommodating hole 7. Since the 
through-holes H, H have been already formed in the cap- 

45 sule 17, air penetrates into the capsule 17 through the 
through-holes H. 

At this time, since the respective inside pin insertion 
holes 10B are formed opposite to each other, air pene- 
trating in the capsule 1 7 as indicated by the arrows b, b 

so collide with each other thereby generating turbulence 
indicated by arrows c. c within the capsule 1 7. Under the 
action of this flow indicated by the arrows c. c. the gran- 
ular medicine is compulsortly spread thereby causing the 
medicine to be securely mixed in air. 

55 Concerning flow indicated by arrows d, d and flowing 
out of the capsule 1 7. the amount of flow penetrating into 
the capsule 17 as indicated by the arrow b constitutes 
the flow discharged from the capsule 1 7, thereby gener- 
ating the flow (indicated by arrows d, d) through the 



. <EP 0711S72A1_I_> 



11 



EP0 711 572 A1 



12 



inside pin insertion holes 1 1 B, 1 1B and the outflow side 
air flow passage 23, 23. 

Since the medicine has been mixed in air of flow indi- 
cated by arrows e f e within the capsule 1 7, the medicine 
within the capsule 1 7 reaches through the inhaling mouth 5 
3 of the patient and reaches through the inside of the 
mouth, the trachea into the lungs of the patient under the 
action of flow indicated by arrows d, d and indicated by 
arrows f. f. ... in the outflow passage 5, thus making pos- 
sible to securely administerthe medicine mixed in air into 10 
the lungs. 

Thus, in the inhaling type medicine administering 
device of this embodiment, whole inhaled air can be 
flown into the capsule accommodating hole 7 through the 
inflow-side air flow passage 22 and the inside pin inser- is 
tion hole 10B, while air within the capsule accommodat- 
ing hole 7 can be discharged through the inside pin 
insertion hole 1 1 B and the outflow side air flow passage 
23. By this, air can be flown through the capsule 17 so 
that the medicine in the capsule 17 is mixed in air and 20 
carried into the lungs thereby securely administering the 
medicine even by a child or old person who is weak in 
sucking force. 

In the above-mentioned respective embodiments, 
although the two air flow passages 8 (the inflow-side air 25 
flow passages 22 and the outflow-side air flow passages 
23) for releasing the medicine and the two auxiliary air 
flow passages 9 have been arranged to be formed, the 
number of the air flow passages (23, 24) for allowing the 
medicine to flow and the auxiliary air flow passages may 30 
not be limited to two and therefore is adjusted as one, 
four or the like in the present invention. The auxiliary air 
flow passage 9 may be omitted. 

Additionally, although the medicine administering 
device main body is constituted of the inhaling piece 1 35 
and the holder 6 (21) which are formed detachable in the 
above<iiscussed respective embodiments, this is not 
limited in the present invention and therefore the inhaling 
piece 1 and the capsule holder 6 (21) may be formed 
integral with each other as a matter of course. 40 

As discussed in detail above, according to the 
present invention, the holes formed in the capsule filled 
with the medicine by the pns of the perforator are 
arranged to allow the inflow-side of the air flow passage 
to be in communication with the inside of the capsule 45 
through the pin insertion hole, and to allow the inside of 
the capsule to be in communication with the outflow-side 
of the air flow passage. Under this condition, when the 
patient inhales air through the inhaling mouth, the stream 
of air flows through the inflow-side of each air flow pas- so 
sage — » the inflow-side pin insertion hole — > the inflow- 
side hole in the capsule —> the inside of the capsule — > 
the outflow-side hole in the capsule -> the outflow-side 
pin insertion hole — > the outflow-side of the air flow pas- 
sage -» the inhaling mouth, and flows to the lungs ss 
through the mouth, the trachea and the like of the patient 
At this time, when air penetrates through the inflow-side 
holes in the capsule and is cSscharged through the out- 
flow-side holes, the medicine filled in the capsule is 



spread by the flow of this air, so that the medicine can 
be carried upon being mixed in air released from the 
inhaling mouth thereby effectively administering the 
medicine in the capsule into the lungs of the patient thus 
making possible to securely improve the administering 
of the medicine. 

Air in the air flow passage is bifurcated into an inflow 
line of the inflow-side of the air flow passage -» the pin 
insertion hole -» the inside of the capsule and into an 
outflow line of the intermediate air flow passage the 
outflow-side of the air flow passage through which line 
air flows out to the inhaling piece, so that a flow from the 
capsule is formed at a portion at which the flows are com- 
bined with each other thereby dispersing and securely 
carrying the medicine within the capsule. 

Additionally, a pair of the air flow passages commu- 
nicating with the respective pin insertion holes are 
formed cfiametrically opposite to each other. As a result, 
when air flowing through the respective airflow passages 
and the pin insertion holes penetrate into the capsule, 
such air become air flows which are from the diametri- 
cally opposite sides and collide with each other within 
the capsule thereby forming turbulence thus securely 
spreading the medicine. By this, the medicine spread in 
air can be effectively mixed, so that a large amount of 
the medicine can be mixed in air released from the cap- 
sule thereby more effectively accomplishing administer- 
ing of the medicine to the patient. 

Further, the medicine administering device main 
body is constituted of the inhaling piece and the capsule 
holder which are arranged to be detachable, and there- 
fore it is possfole to remove pieces produced during for- 
mation of the holes in the capsule and the adhered 
medicine thereby facilitating the cleaning of the inhaling 
type medicine administering device 

Furthermore, the air flow passage is reduced in 
diameter at its portion between the inflow-side pin inser- 
tion hole and the outflow-side pin insertion hole, and 
therefore air flowing from the one end to the other end 
of the air flow passage can be preferentially guided 
through the pin insertion hole into the capsule. As a 
resutt, air flow such as turbulence and the like generated 
in the capsule is made large thereby making possible to 
enlarge the amount of the medicine containing in air thus 
effectively accomplishing administering the medicine 
into the lungs of the patient 

INDUSTRIAL USABILITY 

As discussed above, the inhaling type medicine 
administering device according to the present invention 
and its using method can be applied to one in which fine 
granules or the like filled in a capsule are inhaled upon 
breaking the capsule. 

Claims 

1. An inhaling type medicine administering device 
comprising a medicine administering device main 



BNSOOCID:<EP 0711572A1J > 



13 



EP0 711 572 A1 



14 



body having an end serving as a capsule accommo- 
dating hole, and the other end serving as an inhaling 
mouth, an air flow passage formed axially in the 
medicine administering device main body, a pair of 
pin insertion holes located on opposite sides of said 5 
capsule accommodating hole and formed diametri- 
cally in said medicine administering device main 
body so as to be respectively in communication with 
inflow-side and outflow-side of the air flow passage, 
and a perforator having pins which are arranged to ; 0 
be inserted through the respective pin insertion 
holes toward the capsule in order to form holes in 
the capsule in a state to be accommodated in said 
capsule accommodating hole. 

75 

2. An inhaling type medicine administering device as 
claimed in Claim 1 , characterized in that said airflow 
passage includes air flow passages which are 
formed diametrically opposite to each other so as to 

be in communication with the respective pin inser- 20 
tion holes. 

3. An inhaling type medicine administering device as 
claimed in Claim 1 , characterized in that said medi- 
cine administering device main body includes an 25 
inhaling piece having an end serving as a holder 
accommodating section, and the other end serving 

as the inhaling mouth, and a capsule holder which 
is detachably accommodated in the holder accom- 
modating section of said inhaling piece and formed 30 
therein with the capsule accommodating hole, 
wherein the capsule holder is formed axially with 
said air flow passage, and each of said inhaling 
piece and said capsule holder is formed with said 
pin insertion holes. 35 

4. An inhaling type medicine administering device as 
claimed in Claim 1 , characterized in that a portion of 
each airflow passage between the pin insertion hole 

at the inflow-side and the pin insertion hole at the 40 
outflow-side is formed smaller in diameter than other 
portions of each air flow passage. 

5. An inhaling type medicine administering device 
comprising a medicine administering device main 45 
body having an end serving as a capsule accommo- 
dating hole, and the other end serving as an inhaling 
mouth, inflow-side air flow passage and outflow side 

air flow passage formed axially in the medicine 
administering device main body, a pair of pin inser- so 
tion holes located on opposite sides of said capsule 
accommodating hole and formed diametrically in 
said medicine administering device main body so as 
to be respectively in communication with the inflow- 
side air flow passage and the outflow-side air flow 55 
passage, and a perforator having pins which are 
arranged to be inserted through the respective pin 
insertion holes toward the capsule in order to form 



holes in the capsule in a state to be accommodated 
in said capsule accommodating hole. 

6. An inhaling type medicine administering device as 
claimed in Claim 5, characterized in that said inflow- 
side air flow passage includes two inflow-side air 
flow passages which are formed diametrically oppo- 
site to each other so as to be in communication with 
said each pin insertion hole, and said outflow-side 
air flow passage includes two outflow-side air flow 
passages which are formed diametrically opposite 
to each other so as to be in communication with each 
pin insertion hole. 

7. An inhaling type medicine administering device as 
claimed in Claim 5, characterized in that said medi- 
cine administering device main body includes an 
inhaling piece having an end serving as a holder 
accommodating section, and the other end serving 
as the inhaling mouth, and a capsule holder which 
is detachably accommodated in the holder accom- 
modating section of said inhaling piece and formed 
therein with a capsule accommodating hole, 
wherein the capsule holder is formed axially with 
said inflow-side air flow passage and said outflow- 
side air flow passage, and each of said inhaling 
piece and said capsule holder is formed with said 
pin insertion holes. 

8. An inhaling type medicine administering device as 
claimed in Claims 3 or 7, characterized by further 
comprising an auxiliary air flow passage which axi- 
ally pierces said capsule holder and is located at a 
position which shifts an angle of 90 degrees relative 
to said air flow passage. 

9. An inhaling type medicine administering device as 
claimed in Claims 3 or 7, characterized in that said 
capsule holder has a small diameter hole formed 
through an upper wall of said capsule holder so that 
a needle is to be inserted into said small diameter 
hole in order to push out the capsule inside the cap- 
sule holder. 

1 0. A method of using the inhaling type medicine admin- 
istering device as claimed in Claims 3 or 7, charac- 
terized by inserting a capsule holder in the holder 
accommodating section of said inhaling piece, align- 
ing outside pin insertion holes formed in said inhal- 
ing piece with inside pin insertion holes formed in 
the capsule holder so as to constitute an inflow-side 
pin insertion hole and an outflow-side pin insertion 
hole, inserting the pins of the perforator respectively 
through the pin insertion holes from a side surface 
of the inhaling piece under this condition so as to 
form through-holes in the capsule, and thereafter 
drawing out said perforator to a position at which a 
tip end section of each pin is positioned in said out- 
side pin insertion hole 
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